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(54) NEW SILSESQUIOXANE-CONTAINING POLYMER, ITS PRODUCTION AND HEAT- 
RESISTANT MATERIAL 

r . — = (57)Abstract: 

PROBLEM TO BE SOLVED: To form a silsesquioxane- 
' containing polymer having a 

pentacyclo[9.5. 1.1 3,9.1 5, 15.1 .7,13]octasiloxane skeleton 
represented by a specified formula and having excellent 
heat resistance. 

* ij^n ) SOLUTION: A cyclic polysiloxane compound represented 

by the formula: (HSi03/2)8 and an unsubstituted or 
mono-substituted acetylene represented by formula I 
(wherein R is H, a monovalent organic or organosilicon 
group) (e.g. phenylcetylene) in amounts to give a molar 
ratio of 2/1 to 1/4 are dissolved in a solvent (e.g. 
toluene). Next, a toluene solution of a platinum-containing 
catalyst (e.g. platinumdivinylsiloxane) is added to the 
above solution, and the resulting mixture is agitated at 
II room temperature for a specified time to effect 

polymerization through hydrosilylation. After the reaction, 
the formed polymer is withdrawn to obtain a silsesquioxane-containing polymer having a 
pentacyclo[9.5.1.13,9.15,15.17,13]octasiloxane skeleton represented by formula II (wherein m 
and ml are each 2, 3, 4 or 5; and n and n1 is 0 or a positive integer) and having a degree of 
polymerization of about 5-20,000. 
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J * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] General formula (1) 
[Formula 1] 

R 




(1) 



(R expresses among a formula the organic radical or the organic silicon radical of the 
monovalence which may have hydrogen and a substituent.) m and ml 2, 3, 4, or 5 n and n1 — 
zero or a positive integer — at least one of them — two or more integers — expressing — 
PENTA cyclo [9. expressed — the ** silsesquioxane polymer which has 5.1.13, 9.15, 15.17, and 
13] OKUTA siloxane frame. 

[Claim 2] PENTA cyclo [9.5.1.13, 9.15, 15.17, 13] OKUTA siloxane, and a general formula (2) 
[Formula 2] 



It is a general formula (1) according to being the mole ratio of 2:1-1:4 and carrying out the 
hydrosilylation polymerization of no permuting [ which is expressed with (R expresses among a 
formula the organic radical or the organic silicon radical of the monovalence which may have 
hydrogen and a substituent) ], or the mono-permutation acetylene under existence of a 
platinum content catalyst. 
[Formula 1] 
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-(-{ (HSi0 3/2 ) H (SiO 3,2). Y-f- ^ 
( R vw4=) r2 

R 



(HS i O 3/2 ) 8 - m i (SiO 3/2 ) B > 



(1) 




(R expresses among a formula the organic radical or the organic silicon radical of the 
monovalence which may have hydrogen and a substituent.) m and ml 2, 3, 4, or 5 n and n1 - 
zero or a positive integer — at least one of them — two or more integers — expressing — 
PENTA cyclo [9. expressed — the manufacturing method of the ** silsesquioxane polymer 
which has 5.1.13, 9.15. 15.17, and 13] OKUTA siloxane frame. 
[Claim 3] General formula (1) 
[Formula 1] 



-(-{ (HSi0 3/2 ) 8 _ B (SiO 3,2). )-/- ^ 

(RW\A=4=) n -2 



-(-{ (HSio^)^ (sio v i>*y-f- ^ 




(1) 



(R expresses among a formula the organic radical or the organic silicon radical of the 
monovalence which may have hydrogen and a substituent.) m and ml 2, 3, 4, or 5 n and n1 - 
zero or a positive integer — at least one of them — two or more integers — expressing — 
PENTA cyclo [9. expressed — the heat-resistant material which consists of a ** 
silsesquioxane polymer which has 5.1.13. 9.15. 15.17. and 13] OKUTA siloxane frame. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polymer from which many of association 
with which silicon is concerned serves as ** silicone resin of the silicone mold which is Si-O 
association also in a heat-resistant ** silicon polymer, its manufacturing method, and a heat- 
resistant material. It is the example of representation which is called silicone resin, and the ** 
silicone resin of a heat-resistant silicone mold is used for the binder of various kinds of coat 
formation ingredients or various powder, a sealing agent, electric insulation material, etc. 
[0002] 

[Description of the Prior Art] Since silicone resin is obtained by hydrolysis of the trichlorosilane 
of three functionality, and the tetra-chlorosilicane of four functionality and became insolubility 
with advance of a reaction, the use had a limit naturally. 

[0003] On the other hand, the ladder silicone which consists only of a monomer of three 
functionality has thermal resistance, very high dynamics reinforcement, etc. a top meltable to 
various kinds of solvents, and attracts attention. However, it is that the substituent of the last 
which remains on silicon is only changeable, and this thing cannot desire amelioration beyond it 
on structure. 

[0004] On the other hand, the monomer of three functionality forms the octamer of a cube mold 
under specific conditions. If the remaining substituent on the silicon of this octakis 
(silsesquioxane) is made into the hydride radical of functionality, it is possible to make it react 
further. Moreover, the octamer of a cube mold with a hydroxy anion can be obtained also from 
the monomer of four functionality, and a silicic acid. It is possible to make this react with 
chlorosilicane, or to change it into a hydronalium siloxy radical, and to also make it react further. 
Although the polymer connected with a hydrosilylation polymerization with diene etc. and 
condensation polymerization with 2 functionality silanes, such as dichlorosilane, is reported 
conventionally, all serve as an insoluble and infusible polymer. 

[0005] Furthermore, since condensation is imperfect, the diol of silsesquioxane which has the 
form where the cube collapsed is known, and the polymer of fusibility is compounded by 
carrying out condensation to dichlorosilane. However, the substituent on silicon is limited to the 
thing of a cyclohexyl radical, and the silsesquioxane of this network is only a special example 
disadvantageous also in respect of thermal resistance. 
[0006] 

[Problem(s) to be Solved by the Invention] Having the frame of octakis (silsesquioxane), without 
becoming insoluble like the above silicone resin and the silsesquioxane polymer known 
conventionally, this invention is meltable to a solvent and makes it the technical problem to 
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offer a heat-resistant high polymer moreover. 
[0007] 

[Means for Solving the Problem] Having silsesquioxane structure by carrying out the 
hydrosilylation polymerization of PENTA cyclo [9.5.1.13, 9.15, 15.17, 13] OKUTA siloxane (it only 
being hereafter written as PCOSI), no permuting, or the mono-permutation acetylene, as a 
result of inquiring wholeheartedly, in order to solve the above-mentioned technical problem, this 
invention persons were meltable to the solvent, and found out that a heat-resistant high ** 
silicon polymer was obtained. Based on this fact, it came to complete this invention. 
[0008] That is, according to this invention, it is a general formula (1). 
[Formula 1] 




-A (HSi0 3/2 ) 8 . n (SiO 3/2 ) B J 
\ | 'n 

( R vw^4=) B . 2 



-e 



{ (HS i 0 3/2 ) 8 _ |I1 i (SiO 3/! ),'} 




(1) 



(R expresses among a formula the organic radical or the organic silicon radical of the 
monovalence which may have hydrogen and a substituent.) m and ml 2, 3, 4, or 5 n and n1 — 
zero or a positive integer — at least one of them — two or more integers — expressing — 
PENTA cyclo [9. expressed — the ** silsesquioxane polymer which has 5.1.13, 9.15, 15.17, and 
13] OKUTA siloxane frame is offered. In addition, it is shown that the part expressed with the 
following formula (3) in a formula (1) includes three kinds of integrated states shown in following 
the (4) type. 
[Formula 3] 



S i 



(3) 



[Formula 4] 



S i 



R 



S i 



S i 



R 



(4) 



Moreover, having combined the part expressed with the following formula (5) in said general 
formula (1) with the hydrosilyl radical and addition target in PCOSI from which no permuting 
[ which is expressed with said formula (2) ] or mono-permutation acetylenic group RC**C 
differs is shown. 

[Formula 5] 

^ (5) 
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[0009] No permuting or mono-permutation acetylene used in this invention is a compound 
expressed with the following general formula (2). 
[Formula 2] 



R expresses the organic radical or the organic silicon radical of the monovalence which may 
have hydrogen and a substituent among the above and a formula. As an example of R, organic 
silicon radicals, such as alkoxy carbonyl groups, such as permutation alkyl groups, such as alkyl 
groups, such as heterocycle radicals, such as aryl groups, such as hydrogen, a phenyl group, a 
tolyl group, an anisyl radical, and a naphthyl group, a pyridyl radical, and a thienyl group, a 
methyl group, an ethyl group, an isopropyl group, the third class butyl, and a hexyl group, and a 
methoxymethyl radical, and a methoxycarbonyl group, and a trimethylsilyl radical, can be raised. 
[0010] If no permuting [ these ] or mono-permutation acetylene is illustrated, an acetylene, 
phenylacetylene, ethynyl toluene, ethynyl anisole, ethynyl naphthalene, ethynyl pyridine, ethynyl 
thiophene, propyne, 1-butyne, 3-methyl-1-butyne, 3, and 3-dimethyM-butyne, 1-octyne, the 
methyl propargyl ether, acetylene carboxylic-acid methyl, trimethylsilyl acetylene, etc. can be 
raised. 

[001 1] In this invention, the hydrosilylation polymerization reaction of no permuting [ these ] or 
the mono-permutation acetylene is carried out with PCOSI, and the ** silsesquioxane polymer 
which has a PCOSI frame is compounded. 

[0012] Said PCOSI used as a raw material component by this invention is a formula 
[Formula 6]. 

(HSi0 3/2 ) g (Xt*H 8 Si g 0 12 ) (6) 

It comes out, and -O-association exists between the two Si and Si, it is the polysiloxane 
compound of the cyclic structure expressed, and eight SiH association exists [ three oxygen 
atoms and one hydrogen atom combine with each Si, and ] in a molecule. If the hydrosilylation 
reaction of the acetylene compound shown by this PCOSI and formula (2) is carried out, it will 
become the polymer which has thermal resistance and solvent fusibility. That is, the polymer of 
this invention is a solid-state-like polymer which is made to carry out the hydrosilylation 
polymerization of no permuting or mono-permutation acetylene of PCOSI and said formula (2) 
by the mole ratio of 2:1-1:4, and is obtained, and is a polymer which has thermal resistance and 
fusibility and is expressed with said general formula (1). 

[0013] A platinum content catalyst is used for a hydrosilylation polymerization reaction. As a 
platinum content catalyst, what is conventionally used for the hydrosilylation reaction can be 
used. If this is illustrated, a platinum divinyl siloxane, a platinum annular vinyl methyl siloxane, 
tris (JIBEN zylidene acetone) 2 platinum, chloroplatinic acid, screw (ethylene) tetra-chloro 2 
platinum, cyclo-octadiene dichloro platinum, screw (cyclo-octadiene) platinum, screw 
(dimethylphenyl phosphine) dichloro platinum, tetrakis (triphenyl phosphine) platinum, platinum 
carbon, etc. will be raised. 

[0014] In a hydrosilylation polymerization reaction, the various solvents usually used for this 
reaction can be used. If this is illustrated, toluene, benzene, a hexane, the ether, etc. can be 
raised. 

[0015] Although a hydrosilylation polymerization reaction can be carried out at various 
temperature from 0 degree C to the boiling point of a solvent, it can be performed at a room 
temperature, without especially heating or cooling. As it is, although after a reaction can create 
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the cast film etc. as a polymer solution, with reprecipitation, a gel filtration column, a GPC 
column, etc., it can isolate preparatively and it can also be used. 
[0016] the ratio with PCOSI, no permuting, or mono-permutation acetylene in said 
hydrosilylation polymerization reaction — yield and a soluble viewpoint to a mole ratio — 2:1- 
1:4 — the range of 1.5:1-1:3 is preferably desirable. 

[0017] The ** silsesquioxane polymer which has the PCOSI frame expressed with said general 
formula (1) by the aforementioned hydrosilylation polymerization reaction is obtained, although 
the polymerization degree n of this polymer is two or more — usually — 5-20,000 — it is 10- 
1 0,000 preferably. 
[0018] 

[Example] Although an example is shown below and the mode of this invention is clarified, this 
invention is not limited to the following examples from the first. 

[0019] Example 1PCOSI200mg (0.46mmol) and phenylacetylene 98mg (0.96mmol) were dissolved 
in toluene 100ml, and the xylene solution (Huels PC 072) of a platinum divinyl siloxane was 
20microl Added, and was agitated for three days at the room temperature. When some solutions 
were extracted and GPC analysis was carried out, Mw=1 5,000 (Mn=1 1,000) was made into the 
main peak and the profile which lengthens the skirt to a monomer field was obtained. When the 
solution was isolated preparatively in the GPC column, 121mg [a formula (1) and R= phenyl] 
(41%) of polymers was obtained. 
[0020] 

Elemental analysis : C and 31.1%;H, 3.2%1 HNMR(C6D6):0.4-2(br), 2.1-3.2 (br), 3.5-5.1 (br), 5.7-6.3 
(br), — 6.7-7.6 (m) ppm.29SiNMR(C6D6):-66- -68 (m) and -70- -72 (m) and -77- -79 (m) and - 
83- -85 (m) ppm. 

[0021] TGA of this thing was measured. The heat weight loss at the time of heating to 982 
degrees C by 10 degrees C / min was 5.0% under nitrogen-gas-atmosphere mind. Even when it 
heated similarly under an air ambient atmosphere, 73.7% remained and Td5 amounted to 548 
degrees C. Moreover, in DSC to 500 degrees C, change believed to be a glass transition point 
was not checked clearly. 

[0022] As a result of setting example 2PCOSI to 100mg (0.23mmol) and phenylacetylene 24mg 
(0.24mmol), and setting the xylene solution (Huels PC 072) of 25ml and a platinum divinyl 
siloxane to 10microl for toluene and also reacting like an example 1, the polymer [a formula (1) 
and R= phenyl] was obtained 5%. 

[0023] Set trimethylsilyl acetylene to 98mg O.OOmmol) for example 3PCOSI instead of 212mg 
(0.50mmol) and phenylacetylene, and toluene was set to 50ml, and also it reacted like the 
example 1, and 212mg [a formula (1) and R= trimethylsilyl] of polymers of Mw=13,100 
(Mn=3,600) was obtained. In this polymer, the ratio of the part of the trimethylsilyl acetylene 
origin to the part of the PCOSI origin for which it asked from the proton intensity ratio of that 
1HNMR was 1.94. 

1HNMR(C6D6):- 0.2-1.4 (m), 4.2-4.9 (m), and 6.3 - 7.5(m) ppm.29SiNMR(C6D6): — 7-3 (m), -5.9 
(m), and -64 — 68 (m), and -81 — 83(m) ppm. — TGA of this thing was measured. The heat 
weight loss at the time of heating to 983 degrees C by 10 degrees C / min was 9.8% under 
nitrogen-gas-atmosphere mind, and Td5 was 550 degrees C. Even when it heated similarly 
under an air ambient atmosphere, 84.1% remained and Td5 was 452 degrees C. 
[0024] 1-octyne was set to 1 10mg O.OOmmol) instead of example 4 trimethylsilyl acetylene, and 
also it reacted like the example 3, and 88mg [a formula (1) and R= hexyl] of polymers of 
Mw=6,300 (Mn=4,900) was obtained. In this polymer, the ratio of the part of 1-octyne origin to 
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the part of the PCOSI origin for which it asked from the proton intensity ratio of that 1HNMR 
was 1.96. 

1HNMRCC6D6): — 0.5-2.5 (m), 4.2-4.9 (m), and 5.3 - 6.8(m) ppm.29SiNMR(C6D6):-65- -68 (m), 
and -83 — 85(m) ppm. — TGA of this thing was measured. The heat weight loss at the time of 
heating to 982 degrees C by 10 degrees C / min was 17.9% under nitrogen-gas-atmosphere 
mind, and Td5 was 475 degrees C. Even when it heated similarly under an air ambient 
atmosphere, 74.5% remained and Td5 was 346 degrees C. 

[0025] Set trimethylsilyl acetylene to 49mg (0.50mmol) for example 5PCOSI instead of 212mg 
(0.50mmol) and phenylacetylene, and toluene was set to 50ml, and also it reacted like the 
example 2, and 183mg [a formula (1) and R= trimethylsilyl] of polymers of Mw=3,800 (Mn=1,550) 
was obtained. The ratio of the part of the trimethylsilyl acetylene origin to the part of the 
PCOSI origin for which it asked from the proton intensity ratio of 1HNMR was 1.19. 
1HNMR(C6D6): — 0.2-1.4 (m), and 4.2 - 4.9(m) ppm.29SiNMR(C6D6): — 7-3 (m), and -63- -68 
(m), and -81 — 83(m) ppm. — TGA of this thing was measured. The heat weight loss at the 
time of heating to 984 degrees C by 10 degrees C / min was 9.0% under nitrogen-gas- 
atmosphere mind, and Td5 was 484 degrees C. 

[0026] 1-octyne was set to 55mg (0.50mmol) instead of example 6 trimethylsilyl acetylene, and 
also it reacted like the example 5, and 92mg [a formula (1) and R= hexyl] of polymers of 
Mw=7,300 (Mn=4,600) was obtained. The ratio of the part of 1-octyne origin to the part of the 
PCOSI origin for which it asked from the proton intensity ratio of 1HNMR was 1.37. 
1HNMR(C6D6): — 0.5-2.5 (m), 4.2-4.9 (m), and 5.3 - 6.5(m) ppm.29SiNMR(C6D6):-64- -68 (m), 
and -83 — 85(m) ppm. — TGA of this thing was measured. The heat weight loss at the time of 
heating to 982 degrees C by 10 degrees C / min was 13.0% under nitrogen-gas-atmosphere 
mind, and Td5 was 479 degrees C. Even when it heated similarly under an air ambient 
atmosphere, 83.1% remained and Td5 was 396 degrees C. 
[0027] 

[Effect of the Invention] By this invention, it is meltable to the usual organic solvent, and a new 
** silsesquioxane polymer with high thermal resistance is offered. 
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•fc^g&T-fc^l^^ pcos 1 i t h*a>"; ;WbS 
dEJSSttT. PCOS I#tg£W-f£^:wHzX** 

*-y->*y v-^gti. 
[0012] *«Bj-cj^^iorffl^4MsePco 

S I W\ 3$ 
[fb6] 

(HSi0 3/2 ) 8 (Xl*H 8 Si 8 0 12 ) (6) 

#S i CC«3-ocDK*/^T4 1 o©*3RJSR-T-3W»S^L» 
50 5H^{C«: 8 <I©S i H^*Sj?aT5. C©PCOS 



f©2^®S i iS i toratCB-O-^ffftl. 
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I £5SS (2) t?^Sft47fc*U>fb^»<h*b Fnf 

'Jv-iftJ. BP%* v-B % PCOS I 

tmztt (2) ^SBftT-b^U>i* 
2:1-1: 4<D*)HtVt FPS'y JMbS^SifTff 

-r-sfc<Dr*o, ihbhbk ( i ) r«3ti4#yv- 

titWSTtitf. e&^fcf~;i/^p**y*>, a^atKtr 
^y^ji/v-a hyx (v ; ^>^';^>r-fe h 

>) — a*, ttiba^n. (x^u>> ^h^^n 

7 * >) ^^pofil rh7 + x ( h y ?:c^;l/*x 
[0014] b Fo^y.Miai^si£w:*5C^r». 

[0015] t Fns/yjHfcM^SlB^ o-C*6*« 

«Cim5^, ffit, W«8*7A, GPC# 

[0016] BJIBt Fa^yjWta^SlBCcfcWiPC 
OS I i^g^$/c«^^g^T*fe^U>iOJ:t*«. 
jR*fe<fcJ^^tt©«*>6, *JHtr2 : 1-1 : 
4. IffJKBl. 5:1 — 1: 3®«H**2* 

[0017] H?iB<E> t KP-> y -Mtfi^KJSCCj: 0 , h? 
8B-«SC (1) TSt*>3*i&PCOS I#*g*WT&$ 

^;iHz****if>#y v-**f# ^nSo co#yv- 

<DI6Jntt2H±t»S#, 5-2 0, 0 0 

o, ^KBio-io, ooo*e*^ e 

[0018] 
[0019] HJfe^ 1 

PCOS I 200mq (0.46mmol) % V x. ~)IT U>98m 
q(0.96mmol) * hJl/X^lOChlKWKU SA^tf-* 
->D+-y->(0*^U>^SR (k^;^PC0 7 2) £20 

Kit, GPCMtS<!:, Mw =15, 000 (Mn =11,000) 
V- [SC ( 1 ) . R = 7*~)l>] ^121mq (4156) Whtl 



(5) W9-296044 
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/Co 

[0 02 0 ] 

7U*##f:C, 3 1. 1 % ; H, 3. 2% 

1 HNMR (CeDfe) : 0.4— 2 (br), 2.1— 3.2(br), 3.5-5. lCb 

r), 5.7— 6.3(br), 6.7— 7.6(m) ppm. 

"SiNM* (QDfe) : -66--68(m), -70- -72 Cm), -77— -79 

Cm), -83— S5(m) ppm. 

[0 02 1 ] C©fe<DOTGA*«lSbfc. ^K#B* 
7\ 10 e C/minr982*C*r^^U/cii^^asa^ 
10 tt. 5.0%r*ofc 0 ^«SH»Tri3«CCj!n«i0fci8'& 

rfe, 73.73flW8M¥U Td 5 «548°C«:^b/c 0 5 

oo c cswDscm #7x^tie>ti^t 

[0 02 2 ] mtfo&t2 

PCOS I ^lOOmq (0.23mmol) , V *• ~Jl/7-fe 9- U>2 
4mq (0.24mmol) > h Jl/X>£25mk 6^ t^l^P 
+1f >CD*^U>*§i£ (t*;MPC 0 7 2) £10m1 

20 [0023] mmm3 

PCOS I 3r212mq (0.50mmol) , 7 * ~)l>T°te* \s> 
©fttoOCC h y^^Jl/->yjl/T*fe^U>*98mg (l.OOmm 
ol) <tL hJl/X>^50ml<bU/cB^«, ^JSFSliPl 
1ftCjg|^^:tfl\ Mkv=13,100 (Mi=3,600) ©^'J7- 
[^(1), R= h #212mcJ»6*a 

W^^/cPCOS I fi3fccDSB#&t*t-r& h y 

y "fe U 3fe<Dg(5#CDit ttl. 94T? £> -o /c e 
*HNMR (Q Do) : -0.2— 1.4(m), 4.2— 4.9(m) , 6. 3— 7. 5 
30 Cm) ppm. 

29 SiM4* (QDfe) : 7— 3(m), -5.9(m), -64— -68 Cm) , -81 
—-83 Cm) ppm. 

C(D*>OOTGA*«JEOfc. ^^ffl^T, 10°C/min 

r983 o c* ~cmm Ltcm^<D?mmmiktes 9.8%, Td 5 
«55o°cr*>o/co &fmmmT^micmmLtcm& 

rfe, 84.1%^#L, Td 5 «452 e CC*o/c 0 

[0024] nmw4 

b y y^;u^y;UT*fe^u>oR^>o^ci -^^^>^r 

HOmq (l.OOmmol) i bfc«*»tt % HSfe^ll3 <hP«tCS 
40 Jfo£r?flr\ JAv=6, 300 (141=4,900) ©#y-7— [SC 

(1), R=^+^;l/] ^8anq»e>n/c a C©*'J7- 
Ccfet^r. ^0 1 HslwR(D^P F>SftS[J:bA>6*d&/cPC 
OS I E&*(Dgfl#CC>tf-r£ 1 -*??>&%:<D%Zfr<Dlb 
[tl.96VS>r>tc 0 

1 HNMR (QDt) : 0.5— 2.5Cm), 4.2— 4.9Cm), 5.3—6.8 
Cm) ppm. 

29 SiNWR (QDO : -65— -68 Cm) , -83— -85 Cm) ppm. 
CtDfeOCDTGA^aiJ^U/Co mM^W^T, 10°C/min 

T982°c£x*mmotcm&<D&Mmm&:te. 17.9%. Td 5 
50 te475°cT'&o/c 0 £$mmi*T°vmm( l ciMmLtcm& 



(6) 

9 

74.59*#*8iffU Td s «346°CT'^)o/c 0 

[0 02 5] mi&ffls 

PCOS I £212mg <0.50rrrx>l) , 7 x ~;I/T"fe U> 
<DRt>*)lC h U^^;b^ i ;;i/T-fe^U> ; &49mq (0.50mm 
ol) <hU hJl/X>£50ml£O/ct2#>tt. JU60d2ilH 
«*CJKl&£?fC\ Mw=3,800 (Wi=l,550) (D#yv- [3C 
( 1 ) , R = h yy^V'JjH **i83rrKtf#6ftfc 0 lRN 
WRCO^P h>5SKJt*6#«>fcPCOS I fi*©8B#K: 

19~C&-?/c 0 10 
1 HNMR (QDb) : 0.2-1.4010, 4.2— 4.9(m)ppm. 
"SiMvR (QDb) : 7— 3(m) , -63— -68(m), -81— -83 Cm) p 
pm. 

C®fc©<DTGA4«J^0ifc. S*»HST, 10°C/min 
-C984°C^r»P^L/cii^CD^aSJi^«. 9.0%, Td 5 
^484°Cr*o/c 0 
[0 0 2 6 ] ^JS#J6 



2 9 6 044 
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h VJ?)l>isV)l,T'k*l'><DRt>*)lC 1 -*^>& 
55mq (0.50rmK)l) il/c»», HS6#I5 tmU^CfXft 
£tTl\ Mtf=7,300 (Mn=4,600) 0#'j7- [SJ ( 1 ) > 
R = ^+->;l/] #*92mgf# 6hfc B *HNMR<D:7'n h >?&K 

Jt*6*»fcPC0S I fi3fccD9$#&c*f-r& 1 
>fi*<DSB^K>J:h«i. 3rc* o fee 

J HMdR (QDt) : 0.5—2. 5(m), 4.2— 4.9(m) t 5.3—6.5 
(m)ppm. 

"SiWwR (QDfe) : -64— -68 (m) , -83— -85(m)ppm. 
C(Dfc<D(DTGA£«95El/fc. ^«#H«,T, 10'C/min 
T982°C£ rtt]^ U/c»^CDf^*Sa^«, 13.0%, Td s 

«479°cr$>o/co sm#fflMTri5]^i^fln^u/cia^ 

rfe. 83. U Td 5 &2396°C^#>ofc 0 
[0027] 



